safety outcomes by maximizing conditions for safety within the workplace. In keeping with the accepted hierarchy of workplace hazard controls, the Great Safety Performance model places greater emphasis on the antecedents of behavior as a way of identifying, monitoring, and managing the leading indicators of safe work performance. The Great Safety Performance model also enables companies to demonstrate their level of compliance with applicable occupational health and safety (OHS) legislation.
CORPORATE OCCUPATIONAL HEALTH AND SAFETY DUTY
In Canada, OHS duty means (Federal Government of Canada, 2004) : every one who undertakes, or has the authority to direct how another person does work or performs a task, is under a legal duty to take reasonable steps to prevent bodily harm to that person, or any other person, arising from that work and task.
Organizations, corporations, and individuals who direct others to perform work or have the authority to do so must take reasonable and practicable steps to provide a safe and healthy workplace, and to protect workers and the public from potential harm as a result of the work. They also must be able to provide evidence of their actions (Keith, 2004) .
Lapses in corporate OHS duty can have severe consequences for organizations and their leaders. In addition to the risk of sizable financial penalties and social embarrassment, front line supervisors, managers, executives, and directors of corporations can be held legally accountable for preventable workplace injuries and death. Leading edge Figure 1 . The Performance Maxlmlzer@. Reprinted with permission from ENMAX Corporation and PerformanceI ..•by deslgn@ (1998-2004). companies know that an ideal defense is a sound offense. By establishing a robust OHS management system, corporations can "bulletproof' themselves (Keith, 2004 Safety professionals and researchers not only agree this is the ideal OHS management structure (Germain, 1998) , but also recognize that 85% of the safety failures in the workplace stem from system problems that only management can address (Bird, 1996) .
Leading edge companies tend to deal with system problems by addressing the leading indicators of safety performance to maximize the effectiveness of their OHS management systems. This means identifying and continuously improving all the system conditions necessary to enable workers to work safely. It translates into leaders creating a workplace culture that supports a high degree of commitment to workplace safety; having a process for measuring, monitoring, and managing the leading indicators of safety performance; and demonstrating the effectiveness of the established OHS management system. This is the type of evidence required by company leaders to prove they are upholding their OHS duty.
SUSTAINABLE HIGH PERFORMANCE WORKPLACE CULTURES
The Great Safety Performance model and process is particularly relevant to the leadership, communication, measurement, and continuous improvement elements of an OHS management system. Leadership is addressed by 512 providing management with data, a focus, and an agenda for safety improvement and cultural change efforts. Communication is focused on creating dialogue between front line workers and management, and involving front line personnel in the improvement planning. As for measurement, leading indicators are defined, measured, and monitored to demonstrate the predictors of safe work in a specific job function. In terms of continuous improvement, a process to identify system performance gaps, implement improvements, monitor progress, and manage cultural shift is implemented.
Strengthening these elements of an OHS management system is accomplished by using a model of an organization performance system to enable and support worker performance in a variety of ways. The Performance Maximizer" (see Figure 1 ) illustrates the nature of human performance in the workplace by describing all of the factors that exist when successful human performance pertaining to any function occurs in the workplace. The model indicates that leaders and workers need to jointly create conditions whereby everyone will: • Know what to do. • Be able to do it. • Be equipped to do it. • Want to do it. • Experience interactions that support great performance in their job duties.
These factors are referred to as the "conditions for great performance." Interactions refer to the quality and effectiveness of interpersonal interactions: The absence of these conditions constitutes obstacles and barriers to successful worker performance,
APPLYING THE PERFORMANCE MAXIMIZER TO SAFETY
The premise implicit in The Performance Maximizer is that great human performance is enabled by using a performance system approach to create the right overall work environment or the conditions for great performance. With that premise in mind, a Canadian electricity utility company embarked on the design of a Great Safety Performance model in April 2000. The company was determined to be "best in class" in regard to safe work and safe workplaces. The corporate OHS Team identified the desired OHS and business outcomes, hypothesized the conditions for great performance were the leading indicators of safety, and formulated a set of goals for the proposed Great Safety Performance initiative. Throughout the project, an external organization behavior consultant provided guidance to the OHS Team. The project goals were to: • Shift the focus of safety management from lagging to leading indicators of safety performance,
• Demonstrate a predictive relationship between leading and lagging indicators of safety performance,
• Provide data to monitor system risks and to drive injury and illness prevention using the leading indicators. • Provide leaders in the company with a focus and an agenda for their safety improvement and culture change efforts.
• Raise the bar on safety performance by significantly improving the company's safety results.
PROJECT METHODOLOGY
To guide the project, a continuous improvement process was incorporated into the Great Safety Perfor-DECEMBER 2004. VOL. 52, NO. 12 mance model. This process to systematically maximize the conditions for great performance and create a high performance safety culture provides the structure for the description of the methodology for the pilot project.
Explore the Situation
The Great Safety Performance Project began in April 2000. This initiation stage included an exploration of high performance workplaces, defining the scope of the work to be done, and developing the goals provided previously.
Partner With Clients and Manage Change
At various stages of the project, the partnering and change management activities included: • Working with management to set goals and make decisions about their participation, resource commitments, and improvement actions. • Working with front line workers and leaders to tailor the Great Safety Performance model to meet the group needs.
• Educating stakeholders about the benefits of adopting the Great Safety Performance model. • Working with front line workers and leaders to validate and understand data, recommend improvements, and implement actions.
In general, these involvement activities served to ensure that management was an active leader in the process and that all stakeholders felt ownership of the initiative.
Psrformance Assessmsnt
Future State: Developing the Great Safety Performance Model. The OHS Team began defining all the required elements of the Great Safety Performance model by addressing two questions: What does great safety performance look like? What are all the specific factors 'that would make up the enabling conditions for great safety performance in the workplace? The Great Safety Performance model indicates great safety performance consists of safe work actions that lead to safe work outcomes that produce positive safety results and individual outcomes, which in tum, improve the impact on company business (see Figure 2 ).
The OHS Team identified 10 practices for the safe work actions and 26 specific factors necessary to enable safe work actions. These factors are the conditions for great safety performance, which specify what is required to; • Know what to do to work safely (5 factors).
• Be able to work safely (5 factors).
• Be equipped to work safely (10 factors). • Want to work safely (6 factors).
The OHS Team also proposed the safe work actions and the four conditions for great safety performance are the leading indicators of safety. In the above model, the safe work outcomes and safety results elements are the lagging indicators of safety.
The OHS Team operated on the premise that a predictive relationship exists between the leading and lagging indicators of safety performance. That is, given the right inputs and a supportive environment (conditions for great safety performance), workers would be enabled to perform safe work actions and then would produce the desired safe work outcomes and safety results (lagging indicators of safety). It was believed that by monitoring both the leading and lagging indicators of safety performance, the company would have the information needed to continuously improve its safety performance.
To help explain and market this novel concept, a communication metaphor using the dashboard of a race car was developed. The traditional focus predominantly on safety results (lost time injury frequency and severity) can be thought of as the view in the rearview mirror. The landscape seen in the mirror is a view of the past. Similarly, an unintentional incident has to have occured to be counted (it is in the "rear view mirror"). Prevention opportunities are limited to future actions.
The instruments on the race car's dashboard monitor its performance in real time and allow the driver to take appropriate corrective action before problems occur. Similarly, the Great Safety Performance model and methodology monitors a dashboard of leading indicators of safety performance and provides real time data to guide leaders in proactively maximizing the performance environment for safety.
Current State: Baseline Measurement of Safety Per-[ormance. The OHS Team determined model elements could be measured using a combination of hard and soft (perception) data for leading and lagging indicators of safety performance. For lagging indicators, the typical safety results were available and included incident and injury records, frequency and severity rates, and also business data. In, terms of the leading-indicators otsafety performance, the company already tracked a variety 'of hard data such as worker training records, worksite inspection 514 reports, equipment inspection and maintenance logs, vehicle inspection logs, and safety audit results. However, significant factors in the conditions for great safety performance are rooted in the actual workplace experience of workers themselves, and for these, there were no practical hard data. The OHS Team decided to measure these factors using a worker perception tool.
The Workplace Safety Survey, a 36 item survey instrument, was developed to measure all of the leading indicators of safety performance as well as to collect the needed perception data. In the first part of the survey, workers used a 6 point scale ranging from 0 (almost never) to 5 (almost always) to rate 10 items on how frequently they engaged in safe work actions-a measure of their own performance. In the second part of the survey, workers used a 6 point scale ranging from 0 (strongly disagree) to 5 (strongly agree) to rate 26 items on the degree to which they actually experienced a variety of factors required to support their safe work actions (i.e., the conditions for great safety performance}-a measure of how well the performance system supported them. All of the survey items were rated again using a 6 point scale ranging from 0 (very unimportant) to 5 (very important) on how important the workers felt it was to perform the listed safe work actions to ensure their safety and to have the conditions for great safety performance in place to enable them to perform the identified safe work actions. The purpose of administering the survey was to: • Establish the reliability of the survey tool. • Determine whether a predictive relationship between safe work actions and the conditions for great safety performance could be established. , • Determine whether a predictive relationship between the leading and lagging indicators of safety performance could be established.
• Determine the overall impact of the Great Safety Performance model. The research group consisted of 65 meter readers who were new to the company. Their safety results (lost time injury frequency and severity rates) were five times higher than those for the rest of the company, and they believed workplace injuries were an inherent part of meter reading. Some of the hazards meter readers encountered while driving to and walking about their assigned routes include traffic; slippery and cluttered sidewalks, decks, or stairs; agitated dogs; insect nests; poorly lit stairwells; violent people; and temperature extremes.
Prior to implementing the pilot project, the meter readers were educated on the Great Safety Performance model, the planned measurement techniques, and how the appropriate remedial actions would be determined. They also were advised that their individual responses would be kept confidential because all the results would be reported in aggregate form. They were then invited to participate in the pilot project.
Before any intervention took place, the meter readers completed a baseline Workplace Safety Survey in December 200 I. The purpose of administering the survey to the meter readers was to establish a level of current safety performance, identify performance gaps and their 
Sample Results of Specific Improvements in the Conditions for Great Safety Performance

Issues Identified Actions Implemented Survey Score Increase After 18 Months
Lack of awareness regarding expectations Clarify and strengthen communication of expectations, 13% and standards as well as priorities and management's commitment to safety, and importance direction of both safe work actions and conditions for great safety performance
Meter readers were unclear about how their More information provided at monthly safety meetings; 14% safety performance was measured and quarterly progress updates using Great Safety Performance received little information in that regard survey data
There were serious issues with hazards at Gain customers' cooperation in controlling or eliminating 40% customers' meter reading sites; lnsuttlcient hazards at meter sites signage, guards, and barriers Some deficiency in properly designed tools Improve some tools; meter readers select own footwear 14% and equipment Quick access to assistance or guidance was Provide cell phones to maintain contact while on route 14% not readily available enough when needed Meter readers received infrequent (meaningful) Enhance front line leadership practices to increase quantity 56% recognition for doing their jobs safely and quality of performance feedback and recognition
Meter readers received insufficient specific Enhance front line leadership practices to increase quantity 56% feedback when they did their jobs safely and Quality of performance feedback and recognition
Meter readers had insufficient helpful Enhance front line leadership practices to increase quantity 23% corrective feedback when doing their jobs and Quality of performance feedback and recognition in an unsafe manner Management was not perceived to be quick Improve management's responsiveness to safety issues 23% and decisive in responding to unsafe and communication ofactions and results conditions and practices It was not absolutely clear to meter readers Clarify authority to make individual decisions related to 17% that they could refuse to enter hazardous sites safety atwork causes, develop recommendations for improving safety performance, and track changes in worker perceptions and safety performance over time. The survey data were processed, analyzed, and interpreted by an external consultant in collaboration with the psychology department at the University of Calgary in Alberta. The survey data were analyzed using Statistical Package for Social Sciences, version 10 (SPSS Inc., Chicago, IL). The reliability and validity of the Workplace Safety Survey tool also were analyzed. Means were calculated for all items, and a constant value of 20 was used as a multiplier for each. This was done to facilitate both the interpretation of the results and their presentation as "gauge scores" in the Great Safety Performance dashboard display. The highest possible mean score (or gauge score) for each leading indicator was 100 (as opposed to 5, the highest rating on the survey scale).
Gap Analysis. The analysis of baseline results indicated a variety of relatively lower mean scores in both DECEMBER 2004, VOl. 52, NO. 12 safe work actions and the conditions for great safety performance. Based on the researchers' hypothesis, low mean scores in the conditions for great safety performance are linked to low mean scores in safe work actions. To understand and validate the data, the results of the Workplace Safety Survey were compared against the hard safety data as well as other available measures such as results of the company Employee Relationship Survey (soft data). Likewise, discussions were held with meter readers and their supervisors to gain insight into the data. '
Dsvelop RBsponsBs and ImplBmBnt Actions
The OHS Team worked with the meter reader management and employees to identify appropriate improvement actions. Through collaboration, company management, the meter readers, and the OHS Team initiated a variety of improvement actions to reduce or eliminate the identified barriers and obstacles to improved safety per- formance, Table I provides a sampling of issues identified with the conditions for great performance, actions that were taken, and results achieved.
Measurement and Follow Through
Quarterly Workplace Safety Surveys were administered between December 2001 and December 2002. One additional survey was administered in July 2003 at the end of the 18 month pilot period.
In July 2002, the meter readers were asked to record the number of occurrences they personally had in five injury and incident categories: first aid, medical aid, lost time injury, motor vehicle accident. and property damage. These data were to be used to determine whether a predictive relationship between the leading and lagging indicators of safety performance could be established.
Data for all surveys were again processed and analyzed, and results were communicated to management and meter readers as described previously. With this progress information, management and the OHS Team were able to make decisions about the success of their improvement efforts and take further corrective action as needed.
PROJECT FINDINGS
Reliability ofthe Workplace Safety Survey
The Workplace Safety Survey proved to be a reliable measurement tool for the leading indicators of safety performance. Method 2 (covariance matrix) was used for this analysis (see Table 2 ).
Conditions for Great Safety Performance
Actual Performance of the System for Enabling Safe Work Actions. The degree to which meter readers actually experienced the four conditions for great safety performance during the 18 month pilot period is shown graphically in Figure 3 and numerically in Table 3 . The July 2003 results indicate that since December 2001 (baseline), there has been a modest improvement in the workplace system to enable workers to "know what to 516 do" (7.5%) and "be able to do it" (10.3%). Stronger improvement occurred in the "equipped to do it" (15.2%) gauge score. The "want to 00it" gauge score, which measured feedback, recognition, management's responsiveness to unsafe conditions and practices, and motivation to perform well, demonstrated the most dramatic improvement (42.9%). Improvement in a variety offactors in the conditions for great safety performance drove these results. Table 1 provides a sampling of the specific improvements noted.
Importance of the Conditions for Great Performance. For each of the individual items in the conditions for great safety performance, the meter readers were asked to indicate how important each item was for them to work safely every day. The meter readers steadfastly reported the individual items as being very important for them to work safely (see Figure 3) . Overall, the importance ratings for the conditions for great safety performance increased approximately 9% from baseline.
Safe Work Act/ons
Actual Performance of Safe Work Actions. The mean scores for the 10 safe work actions measured by the Workplace Safety Survey are presented in Figure 4 . The degree to which the meter readers reported they engaged in safe work actions improved 7.5% overall from baseline (see Table 3 ). This indicates the meter readers perceived their performance of the safe work actions to be higher than "very frequently" and approaching the "almost always" level (a score of 80 equates to "very frequently" and 100 to "almost always" on the survey instrument). This finding aligns with the dramatic decrease in the group's actual safety results (injury frequency and severity rates) during the previous 6 months (see Table 3 ).
Importance of Safe Work Actions. For each of the individual items in safe work actions, meter readers were asked, "To work safely everyday, how important it is to engage in each of the 10 individual safe work actions?" The average ratings of importance increased Figure 3 . Graph depicting the "mean scores for the conditions for great safety performance. Actual represents the degree to which meter readers reported these conditions were In place to support their safety and Importance represents the degree to which meter readers reported these conditions were Important for their safety.
approximately 5% during the 18 month period (see Figure.d) , By July 2003, the meter readers were rating individual items as "important" to "very important" for working safely on the job. The correlation analysis for all of the surveys conducted in 2002 and July 2003 indicates all of the actual frequency and importance rating scores correlated strongly. For the 10 safe work actions, the analysis produced Pearson correlations ranging form .60 1 to .778 with significance (one tailed) at .000 for all 10. The more important the meter readers rated a safe work action, the more likely they were to engage in that safe work action. This means that increasing meter reader perceptions about the importance of safe work actions would be a strong influence on the safe work actions being performed with more frequency. This significant finding should encourage management and industry trainers to accelerate and make more effective their efforts to help workers appreciate, value, and commit to acting on corporate safety standards and practices.
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This project sought to establish a predictive relationship between the conditions for great safety performance and safe work actions, and subsequently between safe work actions and safe work outcomes. Experience, logic, and data from other areas indicate this relationship is intrinsic to worker safety performance.
Extent to Which the Conditions for Great Safety Performance Are Predictive of Safe Work Actions. Bivariate correlation analysis (Pearson, one tailed) was performed on the data for each round of surveys admin- istered during the 18 month period. The data support a strong predictive relationship from the conditions for great safety performance to safe work actions. Correlation analysis (independent variables = conditions for great safety performance and dependent variable =safe work actions) yielded Pearson correlations of .447 to .726 with significance at~.001 (see Table 4 ). It is also important to note the conditions for great safety performance are highly correlated with each other (see Table 4 ). This finding supports the researchers' assertion that The Performance Maximizer illustrates a "performance system" and that the conditions for great safety performance are a set of performance enablers characterized by a high degree of interdependence.
Extent to Which the Safe Work Actions Are Predictive of Safe Work Outcomes. Once the methodology for identifying and measuring the leading indicators of safety performance proved reliable and predictive (valid), the OHS Team sought to correlate the leading indicators of safety performance (conditions for great safety performance and safe work actions) with the actual lagging indicators of safety performance (safe work outcomes; safety results-workplace injury frequency and severity rates). Both logic and experience indicate safe work outcomes almost always follow consistent performance of safe work actions. By establishing a predictive relationship to safe work outcomes, it was hoped that the degree to which some or all of the conditions for great safety performance needed to improve.to achieve better safe work outcomes and safety results would be understood.
In July 2002, tracking the predictive relationship between safe work actions and safe work outcomes was begun. The data collected indicated safe work actions negatively correlated to the occurrence of first aid and medical aid injury incidents (Pearson correlations and significance respectively: -.370, .022; -.374..021). That is, the higher the safe work actions score, the less likely it was for first aid and medical aid injury incidents to occur. Since then, statistical testing of the predictive relationship between safe work actions and safe work outcomes could not be achieved due to a small target population and a dramatic reduction in the number of workplace injury incidents (Table 3 ). Correlations cannot be established when the injury and incident numbers are at or close to zero. This idea was abandoned in favor of finding a larger population with potentially more workplace incidents.
PROJECT CONCLUSION
The Great Safety Performance model combines a model of organization performance systems with a continuous improvement process. It requires the integration of perceptual (soft) data and objective (hard) data for the conditions for great safety performance. The available "hard data" supported the trend noted in the relevant perception data.
The results achieved through the application of the Great Safety Performance model with the pilot group (meter readers) support several significant conclusions: • Data collection and performance measurement methods proved to be impressively reliable. The four conditions for great safety performance were statistically significant predictors of on-the-job safety performance. • By strengthening the conditions for great safety performance, obstacles and barriers to the performance of the safe work actions were reduced or removed. • Managing and improving the conditions for great safety performance led to improvements in safety results.
• Workers' beliefs about the importance of safe work actions strongly influenced their performance of those practices.
• The conditions for great safety performance are an interdependent set of variables that must be managed as a system.
DISCUSSION
The Great Safety Performance model is intuitively sound and easy to understand and use. The Workplace Safety Survey tool, which was found to be valid and reliable, allows an organization to measure the degree to which workers practice safe work actions and the degree to which they are enabled to do so by the workplace performance environment. By performing repeated surveys, safe work practices and their enabling conditions can be tracked and intervention efforts evaluated. This is one way in which a company can demonstrate its commitment to workplace safety and provide evidence of its OHS duty of care for workers.
Knowing there is a predictive relationship between the four conditions for great safety performance and the safe work actions, company leaders who want to improve safety outcomes can focus on the leading indicators of safety performance as opposed to dwelling on the lagging ones. Using this approach, there is an opportunity to change the safety outcomes, rather than merely observing and reporting on them.
It is valuable to know that as worker perceptions on the importance of safe work actions increase, the frequency with which the desired safe work actions are performed increase as well. Instead of dictating to workers that certain behaviors must be practiced, management and trainers can be more effective if they explain the benefits of the desired safe work actions to workers and their DECEMBER 2004, VOL. 52. NO. 12
families. This approach is consistent with current research on effective occupational safety training techniques (Colligan, 2004) .
Although the predictive relationship between safe work actions and safe work outcomes could not be conclusively proven in this pilot project, there is a strong indication that there is a direct relationship. Once the Great Safety Performance model and its elements were initiated, the target group began to demonstrate a dramatic reduction in workplace injury results. The injury frequency rate (number of lost-time injury incidents per 200,000 work hours) for the group (see Table 3) More importantly, a significant cultural change occurred. Line management and the meter readers moved from a state of "learned helplessness" to one of "being empowered." For example, when they joined the company in December 2000, they voiced the belief that workplace injuries were "just part of meter reading." By July 2003, the group realized they could work safely without experiencing any workplace injuries. In essence, their experience changed their beliefs.
Two additional important findings emerged. First. the research confirmed the conditions for great safety performance are highly interdependent. This is a crucial message to leaders and OHS professionals. They must recognize that in managing safety, they are dealing with an interconnected system. Investigations, analyses, and remedies with a singular focus may cause researchers to be oblivious to other factors in the safety performance system that influence safety practices and results. This means that safety performance can only be maximized when all the enabling conditions are considered, planned for, measured, and managed as interdependent elements.
IN SUMMARY I Great Safety Performance
An Improvement Process Using Leading Indicators Dyck, D., & Roithmayr, T. Second, the Great Safety Performance model can serve as a vehicle to quantify, document, and demonstrate the efforts a company invests to create a safe workplace with safe work practices. Such information is valuable evidence proving the company's due diligence in promoting and providing a safe workplace as well as its compliance in meeting its OHS duty. The Great Safety Performance model uses leading indicators to drive injury prevention and provides a process to improve acompany's safety outcomes bymaximizing the conditions for safety within the workplace.
The model asserts that leaders and workers need to jointly create conditions whereby everyone will know what to do, be able to do it, be equipped to do it, want to do it, and experience interactions that support safe performance in their job duties. These factors are referred to as the conditions for great performance.
The Great Safety Performance model can serve as avehicle to quantify, document, and demonstrate the efforts acompany invests to create a safe workplace with safe work practices.
By using the Great Safety Performance model, organizations can design and implement a variety of high leverage improvement initiatives specific to their business situations.
Finally, by using the Great Safety Performance model, organizations can design and implement a variety of high leverage improvement initiatives specific to their business situations. These include: • Identifying the leading indicators for safety performance.
• Assessing the gaps between the ideal and actual safety performance. • Developing workable solutions to strengthen the conditions for great safety performance and deliver the desired safety results. • Establishing a monitoring mechanism to measure the effectiveness of the implemented initiatives and interventions. • Creating a system that demonstrates organizational and corporate commitment to workplace safety.
The only question that remains is, "Are you ready to raise the bar on your approach to safety management within your company?"
